Probing the reactivity of different forms of azurin by flavin photoreduction.
The reactivity of a variant of the blue copper protein, azurin from Pseudomonas aeruginosa, was investigated with laser flash photolysis and compared with the reactivity of the wild-type (WT) protein. The variant was obtained by changing the Cu ligating His117 for a glycine. The mutation creates a gap in the ligand shell of the Cu that can be filled with external ligands or water molecules. The crystal structure of the H117G variant is reported. It shows that the immediate surrounding of the Cu site in the variant exhibits less rigidity than in the WT protein and that the loop containing the Cu ligands Cys112, His117 and Met121 in the WT protein has gained flexibility in the H117G variant. Flash photolysis experiments were performed with 5-deazariboflavin and 8α-imidazolyl-(N-propylyl)-amino riboflavin as electron donors to probe the reactivity of WT and H117G azurin, and of H117G azurin for which the gap in the Cu co-ordination shell was filled with imidazole. 8α-Imidazolyl-(N-propylyl)-amino riboflavin appears one to two orders less efficient as a photo-flash reductant than 5-deazariboflavin. The reactivity of the H117G variant in the absence of external ligands appears to be 2.5-fold lower than the WT reactivity (second-order rate constants of 51 ± 2 × 10(7) m(-1) ·s(-1) versus 21 ± 1 × 10(7) m(-1) ·s(-1) ), whereas the addition of imidazole restores reactivity to above the WT level (71 ± 4 × 10(7) m(-1) ·s(-1) ). The differences are discussed in terms of structural modifications and changes in reorganizational energy and electronic coupling. Database Structural data are available in the Protein Data Bank under the accession number 3N2J.